We report an unusual death of an apparently healthy 56-year-old male due to massive hemorrhage caused by rupture of an artery in the wall of a solitary renal cyst, possibly after a relatively minor trauma. Fatalities due to spontaneous or posttraumatic rupture of renal cysts are extremely rare but can represent a potential danger for people with acquired cystic kidney disease. Our report describes results of the forensic investigation and discusses possible mechanisms of the rupture.
S imple, urine-filled cysts are the most frequent renal masses, with estimates indicating that as many as 50% of persons over 50 years of age have 1 or more such cysts. 1, 2 Although generally asymptomatic and without clinical complications, simple cysts may cause obstruction, infection, or hemorrhage. Traumatic or spontaneous rupture of a renal cyst is, however, an uncommon phenomenon. Fatalities due to spontaneous or posttraumatic rupture of renal cysts are extremely rare but can represent a potential danger for people with acquired cystic kidney disease.
A review of the English medical literature revealed a few cases of rupture of a renal cyst following blunt trauma. [3] [4] [5] [6] [7] [8] Only 1 death has been described: a patient who sustained massive hemorrhage from a small renal cyst while undergoing anticoagulation treatment. 9 We describe a fatal case due to massive hemorrhage caused by rupture of an artery of a solitary renal cyst in a 56-year-old man found dead at home and discuss possible mechanisms of the rupture.
CASE REPORT
A 56-year-old single male with unremarkable medical history was found dead at home 5 or 6 days postmortem. He was lying on his back on the floor, with no external signs of trauma. The windows of the apartment were open, so the inside temperature corresponded to winter conditions in Helsinki, Finland. No history of recent trauma was uncovered by the investigators or the forensic pathologist. The investigating authority requested an autopsy examination because the cause of death was unclear. Autopsy was performed 6 days after discovery of the body.
The body was 175 cm in length and weighed 81 kg. External examination revealed relatively minor signs of putrefaction but intense peripheral cyanosis. Postmortem hypostasis, dark purple in color, was present on the face and on the dorsal surface of the body. Postmortem rigidity had mainly resolved.
In the external examination, no signs of trauma were detected. Internal examination disclosed a massive hematoma in the retroperitoneal space on the right side. During the dissection the hematoma, 1.200 g in weight, was localized to a solitary cyst, 10 cm in diameter, in the lower pole of the right kidney. At gross examination of the kidney, a ruptured artery was noted in the lateroposterior wall of the cyst, with a small hematoma at the lesion point ( Fig. 1 ). The right kidney showed no evidence of trauma, but the ninth right rib was fractured and surrounded by a diffuse hematoma.
Additional findings were mild hepatic steatosis, cholecystolithiasis, and moderate cardiac hypertrophy. Other organs were normal in macroscopic and microscopic examination. Toxicologic analysis showed 0.49 o/oo of alcohol in peripheral blood, 0.7 o/oo in the cystic hematoma, 1.3 o/oo in vitreous humor, and 0.79 o/oo in urine. No therapeutic or illegal drugs were detected.
Microscopic examination of the renal lesion showed a blood-filled cyst and blood clots in the ruptured artery (Fig. 2) .
The cause of death was considered hemorrhage secondary to renal cyst. The mechanism of the rupture of the cyst remained somewhat unclear (spontaneous or traumatic), but as a posttraumatic rupture was more likely, the death was classified as an accident.
DISCUSSION
This report summarizes a case of a solitary renal cyst complicated by fatal intracystic hemorrhage.
Massive spontaneous or traumatic renal hemorrhage is a relatively rare event. Usually, communication with the renal collecting system exists, and gross hematuria is the presenting complaint. When shock and death do not occur, there is a risk of infection. On occasion, communication with the collecting system fails, and blood accumulates as a hematoma in the renal parenchyma (intrarenal hematoma), beneath the renal capsule (subcapsular hematoma), or beyond Gerota fascia (pararenal hematoma). 10 Renal bleeding may be caused by various factors, including erosion of renal vessels by tumor, the effect of a uremic platelet defect or other coagulation defects on hemostasis, or anticoagulation treatment (eg, use of heparin for hemodialysis) and such conditions as polyarteritis nodosa, pyelonephritis, calculi, glomerulonephritis, focal nephritis, emboli, sickle cell trait, vascular malformations, acquired renal cystic disease, or renal cysts. 10 -16 Moreover, the kidneys are often involved in abdominal traumas, typically when pathologically altered as a result of hydronephrosis, cysts, and tumors. 4 Several articles detail the spontaneous or traumatic rupture of renal cysts. 4 -9,11,17-25 The mechanism underlying spontaneous renal cyst rupture is unknown. The inflammatory changes associated with a urinary tract infection might weaken the wall between a cyst and the pyelocalyceal system or cause a rise in intracystic pressure, leading to cyst rupture. 18 Disease processes that result in increased intrapyelocalyceal pressure, as in cases of ureteral calculi, neurogenic bladder, or bladder outlet obstruction, may also lead to spontaneous rupture of a renal cyst. 18 Posttraumatic rupture of renal cysts into the pyelocalyceal system, retroperitoneum, peritoneal cavity, or perinephric and subcapsular spaces has been reported sporadically. [3] [4] [5] [6] [7] [8] We found a single case in the literature of a lethal hemorrhage from a small renal cyst while the patient underwent anticoagulation treatment. 9 Although most reported cases have presented with gross hematuria, in our case no blood was found in the bladder; the cyst had ruptured into the perirenal space and not into the urine collecting system. 17, 18 The pathogenesis of a cyst rupture after a blunt trauma is unclear. An acute rise in intracystic pressure from external forces or following hemorrhage has been suggested as the reason for rupture. 7 Rupture may also occur because of a direct blow or a "contrecoup" effect from cross-acceleration of the kidney against the longitudinal axis of the body. 4 Since in our case there was no evidence of infection, tumor, or any disease process resulting in increased intrapyelocalyceal pressure, the rupture may have been secondary to a direct blow to the right flank, a theory supported by the rib fracture on the same side. Naturally, a renal cyst might also rupture following an increase in intra-abdominal pressure.
As no medical conditions predisposing to spontaneous rupture were noted in anamnestic data or at autopsy, and in view of the rib fracture, we conclude that the lesion was most likely posttraumatic. 
